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reliability determining means 5 for determining the reliability of the 
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information 2 collating means 6 for collating the second biological 
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compound deciding means 7 for performing person himself/herself 
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information 1 reliability determining means 2 and the biological 
information 2 reliability determining means 5 and collation results by 
the biological information 1 collating means 3 and the biological 
information 2 collating means 6. 
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CLAIMS 
[Claim(s)] 

[Claim 1] A biological information 1 reliability decision means to determine the reliability of said 1st biological 
information based on a biological information 1 input means to acquire the 1st biological information, and the 1st 
biological information acquired by said biological information 1 input means and the input environmental information 
of said 1st biological information, A biological information 1 collating means to collate the biological information 1 
registration data with which the 1st biological information acquired by said biological information 1 input means and 
the information containing said 1st biological information were registered beforehand, A biological information 2 
reliability decision means to determine the reliability of said 2nd biological information based on a biological 
information 2 input means to acquire the 2nd biological information, and the 2nd biological information acquired by 
said biological information 2 input means and the input environmental information of said 2nd biological information, 
A biological information 2 collating means to collate the biological information 2 registration data with which the 2nd 
biological information acquired by said biological information 2 input means and the information containing said 2nd 
biological information were registered beforehand. The reliability determined by said biological information 1 reliability 
decision means, the reliability determined by said biological information 2 reliability decision means, him who is the 
judgment of being him based on the collating result by said biological information 1 collating means, and the collating 
result by said biological information 2 collating means — the personal authentication equipment characterized by 
having a compound judging means to judge. 

[Claim 2] Said the 1st biological information and said 2nd biological information are a fingerprint, a voiceprint, and 
personal authentication equipment according to claim 1 characterized by being information which is [ about either of 
the faces ] different, respectively. 

[Claim 3] Said biological information 1 reliability decision means by which the information on a fingerprint is used for 
said personal authentication equipment as said the 1st biological information or said 2nd biological information, and 
the information on said fingerprint is inputted, or said biological information 2 reliability decision means is personal 
authentication equipment according to claim 1 characterized by determining reliability according to the number of 
the focus including the branch point and the endpoint of the inputted fingerprint. 

[Claim 4] Said biological information 1 reliability decision means by which the information on a voiceprint is used for 
said personal authentication equipment as said the 1st biological information or said 2nd biological information, and 
the information on said voiceprint is inputted, or said biological information 2 reliability decision means is personal 
authentication equipment according to claim 1 characterized by determining reliability according to the background 
noise of the inputted voiceprint, and the oldness of voiceprint registration data. 

[Claim 5] Said biological information 1 reliability decision means by which the information on a face is used for said 
personal authentication equipment as said the 1st biological information or said 2nd biological information, and the 
information on said face is inputted, or said biological information 2 reliability decision means is personal 
authentication equipment according to claim 1 characterized by determining reliability according to whenever 
[ lighting / of the inputted face ], and, the oldness of face registration data. 

[Claim 6] him according [ said personal authentication equipment ] to said compound judging means further, when 
judged with him in a judgment Based on the reliability determined by said biological information 1 reliability decision 
means, said biological information 1 registration data are updated by said 1st acquired biological information. 
Personal authentication equipment according to claim 1 to 5 characterized by having a renewal means of 
registration to update said biological information 2 registration data by said said 2nd acquired biological information 
based on the reliability determined by said biological information 2 reliability decision means. 
[Claim 7] Said renewal means of registration is personal authentication equipment according to claim 6 
characterized by updating when the reliability determined by said biological information 1 reliability decision means is 
higher than the reliability of said biological information 1 registration data, and updating when the reliability 
determined by said biological information 2 reliability decision means is higher than the reliability of said biological 
information 2 registration data. 

[Claim 8] The biological information 1 reliability decision step which determines the reliability of said 1st biological 
information based on the biological information 1 input step which acquires the 1st biological information, and the 
1st biological information acquired at said biological information 1 input step and the input environmental information 
of said 1st biological information, The biological information 1 collating step which collates the biological information 
1 registration data with which the 1st biological information acquired at said biological information 1 input step and 
the information containing said 1st biological information were registered beforehand. The biological information 2 
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reliability decision step which determines the reliability of said 2nd biological information based on the biological 
information 2 input step which acquires the 2nd biological information, and the 2nd biological information acquired at 
said biological information 2 input step and the input environmental information of said 2nd biological information. 
The biological information 2 collating step which collates the biological information 2 registration data with which the 
2nd biological information acquired at said biological information 2 input step and the information containing said 2nd 
biological information were registered beforehand. The reliability determined at said biological information 1 reliability 
decision step, the reliability determined at said biological information 2 reliability decision step, him who is the 
judgment of being him based on the collating result in said biological information 1 collating step, and the collating 
result in said biological information 2 collating step — the personal authentication approach characterized by having 
the compound judging step which judges. 

[Claim 9] The fingerprint information input step which acquires fingerprint information, and the fingerprint focus 
calculation step which computes the focus from the fingerprint information acquired at said fingerprint information 
input step, The fingerprint information reliability decision step which determines the reliability of said fingerprint 
information according to the number of said focus. The fingerprint information collating step which collates by the 
fingerprint information registration data by which the fingerprint information acquired at said fingerprint information 
input step and said fingerprint information were registered beforehand, The voiceprint information input step which 
acquires voiceprint information, and the background-noise measurement step which measures a background noise 
using a microphone. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the personal authentication equipment and the approach of 
responding to fluctuation of condition change of an individual, secular change, and an operating environment 
especially about the personal authentication equipment and the approach of specifying an individual using biological 
information. 
[0002] 

[Description of the Prior Art] applications, such as former and close recession management and personal computer 
access, — setting — a fingerprint, the iris, a voiceprint and a face, and a palm — the personal authentication 
equipment using biological information, such as type, is adopted. The authentication using biological information is 
the authentication approach excellent in the security and usage easy field in order not to have fear of oblivion, loss, 
and a theft as compared with authentication by non-biological information, such as a password and an IC card. 
[0003] Although it is the description peculiar [ this biological information ] to an individual, and only, the always same 
description cannot necessarily be extracted. Especially, the description may be sharply changed by the difference of 
condition change of an individual, secular change, and an operating environment, him using biological information — 
the biological information inputted as the authentication approach, and the biological information registration data 
registered beforehand — comparing — which — about — if the threshold which computed the similarity showing 
whether it is similar and this similarity set up beforehand is exceeded, it will judge with him, and if it does not 
exceed, it will be the general approach which is judged to be others. 

[0004] Therefore, in a Prior art, it is common that the difference of condition change of an individual, secular 
change, and an operating environment is not taken into consideration, but personal authentication is performed using 
the same authentication approach by any cases. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the conventional personal authentication approach, since 
the difference of condition change of an individual, secular change, and an operating environment is not taken into 
consideration, there are a problem that authentication precision cannot fully be guaranteed, and a problem that it 
cannot respond appropriately even if those who authentication is easy to be refused exist. This invention is having 
been made in order to solve such a problem, and offering personal authentication equipment with the sufficiently 
high dependability corresponding to condition change of an individual, secular change, and the precision fluctuation 
by the difference of an operating environment. 
[0006] 

[Means for Solving the Problem] A biological information 1 input means by which the personal authentication 
equipment of this invention acquires the 1st biological information, A biological information 1 reliability decision 
means to determine the reliability of said 1st biological information based on the 1st biological information acquired 
by said biological information 1 input means, and the input environmental information of said 1st biological 
information, A biological information 1 collating means to collate the biological information 1 registration data with 
which the 1st biological information acquired by said biological information 1 input means and the information 
containing said 1st biological information were registered beforehand. A biological information 2 reliability decision 
means to determine the reliability of said 2nd biological information based on a biological information 2 input means 
to acquire the 2nd biological information, and the 2nd biological information acquired by said biological information 2 
input means and the input environmental information of said 2nd biological information. A biological information 2 
collating means to collate the biological information 2 registration data with which the 2nd biological information 
acquired by said biological information 2 input means and the information containing said 2nd biological information 
were registered beforehand. The reliability determined by said biological information 1 reliability decision means, the 
reliability determined by said biological information 2 reliability decision means, him who is the judgment of being him 
based on the collating result by said biological information 1 collating means, and the collating result by said 
biological information 2 collating means — it has the configuration equipped with a compound judging means to 
judge. By this configuration's determining the reliability of the biological information into which plurality was inputted 
for every authentication, and setting up the threshold according to this reliability In consideration of the difference 
of condition change of an individual, secular change, and an operating environment, a high authentication precision 
and dependability are realizable. If the user who the authentication based on one biological information is easy to be 
refused also has the high reliability of the authentication based on the biological information of another side. 
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authentication of him will be attained, and personal authentication equipment with possible making an authentication 
impossible person easy to employ mitigating can be realized. 

[0007] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1st biological information. A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand, A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information, A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand. The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means, It has a compound judging means to judge, him 
who is the judgment of being him based on the collating result by said biological information 1 collating means, and 
the collating result by said biological information 2 collating means — Said the 1st biological information and said 
2nd biological information have the configuration which is information which is [ about a fingerprint, a voiceprint, or a 
face ] different, respectively. The personal authentication equipment which has a high authentication precision and 
dependability is realizable by using information which is [ about a fingerprint, a voiceprint. or a face ] different as 
biological information by this configuration. 

[0008] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1st biological information, A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand, A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information. A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand. The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means. It has a compound judging means to judge, him 
who is the judgment of being him based on the collating result by said biological information 1 collating means, and 
the collating result by said biological information 2 collating means — Said biological information 1 reliability decision 
means by which use the information on a fingerprint as said the 1st biological information or said 2nd biological 
information, and the information on said fingerprint is inputted, or said biological information 2 reliability decision 
means It has the configuration which determines reliability according to the number of the focus including the 
branch point and the endpoint of the inputted fingerprint The personal authentication equipment which has a high 
authentication precision and dependability by this configuration in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the fingerprint 
information inputted for every authentication, and setting up the threshold according to this reliability is realizable. 
[0009] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1 st biological information. A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand, A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information. A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand. The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means, It has a compound judging means to judge, him 
who is the judgment of being him based on the collating result by said biological information 1 collating means, and 
the collating result by said biological information 2 collating means — Said biological information 1 reliability decision 
means by which use the information on a voiceprint as said the 1st biological information or said 2nd biological 
information, and the information on said voiceprint is inputted, or said biological information 2 reliability decision 
means It has the configuration which determines reliability according to the background noise of the inputted 
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voiceprint and the oldness of voiceprint registration data. The personal authentication equipment which has a high 
authentication precision and dependability by this configuration in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the voiceprint 
information inputted for every authentication, and setting up the threshold according to this reliability is realizable. 
[0010] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1st biological information, A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand, A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information. A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand. The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means, It has a compound judging means to judge, him 
who is the judgment of being him based on the collating result by said biological information 1 collating means, and 
the collating result by said biological information 2 collating means — Said biological information 1 reliability decision 
means by which use the information on a face as said the 1st biological information or said 2nd biological 
information, and the information on said face is inputted, or said biological information 2 reliability decision means It 
has the configuration which determines reliability according to whenever [ lighting / of the inputted face ], and, the 
oldness of face registration data. The personal authentication equipment which has a high authentication precision 
and dependability by this configuration in consideration of the difference of condition change of an individual, secular 
change, and an operating environment by determining the reliability of the face information inputted for every 
authentication, and setting up the threshold according to this reliability is realizable. 

[0011] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1st biological information, A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand, A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information, A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand, The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means, him who is the judgment of being him based on 
the collating result by said biological information 1 collating means, and the collating result by said biological 
information 2 collating means — with a compound judging means to judge him by said compound judging means, 
when judged with him in a judgment Based on the reliability determined by said biological information 1 reliability 
decision means, said biological information 1 registration data are updated by said 1st acquired biological 
information. It has the configuration equipped with a renewal means of registration to update said biological 
information 2 registration data by said said 2nd acquired biological information based on the reliability determined by 
said biological information 2 reliability decision means. By this configuration's determining the reliability of the 
biological information into which plurality was inputted for every authentication, and setting up the threshold 
according to this reliability In consideration of the difference of condition change of an individual, secular change, 
and an operating environment, a high authentication precision and dependability are realizable. If the user who the 
authentication based on one biological information is easy to be refused also has the high reliability of the 
authentication based on the biological information of another side, authentication of him will be attained. An 
authentication impossible person can be made easy to employ mitigating, by measuring reliability further and 
updating old registration data with new input data, the precision fall by secular change can be prevented and the 
personal authentication equipment which can realize high dependability can be realized. 

[0012] Moreover, a biological information 1 input means by which the personal authentication equipment of this 
invention acquires the 1st biological information, A biological information 1 reliability decision means to determine 
the reliability of said 1st biological information based on the 1st biological information acquired by said biological 
information 1 input means, and the input environmental information of said 1st biological information, A biological 
information 1 collating means to collate the biological information 1 registration data with which the 1st biological 
information acquired by said biological information 1 input means and the information containing said 1st biological 
information were registered beforehand. A biological information 2 reliability decision means to determine the 
reliability of said 2nd biological information based on a biological information 2 input means to acquire the 2nd 
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biological information, and the 2nd biological information acquired by said biological information 2 input means and 
the input environmental information of said 2nd biological information, A biological information 2 collating means to 
collate the biological information 2 registration data with which the 2nd biological information acquired by said 
biological information 2 input means and the information containing said 2nd biological information were registered 
beforehand. The reliability determined by said biological information 1 reliability decision means, the reliability 
determined by said biological information 2 reliability decision means, him who is the judgment of being him based on 
the collating result by said biological information 1 collating means, and the collating result by said biological 
information 2 collating means — with a compound judging means to judge him by said compound judging means, 
when judged with him in a judgment Based on the reliability determined by said biological information 1 reliability 
decision means, said biological information 1 registration data are updated by said 1st acquired biological 
information. It has a renewal means of registration to update said biological information 2 registration data by said 
said 2nd acquired biological information based on the reliability determined by said biological information 2 reliability 
decision means. Said renewal means of registration is updated when the reliability determined by said biological 
information 1 reliability decision means is higher than the reliability of said biological information 1 registration data. 
It has the configuration updated when the reliability determined by said biological information 2 reliability decision 
means is higher than the reliability of said biological information 2 registration data. By this configuration's 
determining the reliability of the biological information into which plurality was inputted for every authentication, and 
setting up the threshold according to this reliability In consideration of the difference of condition change of an 
individual, secular change, and an operating environment, a high authentication precision and dependability are 
realizable. If the user who the authentication based on one biological information is easy to be refused also has the 
high reliability of the authentication based on the biological information of another side, authentication of him will be 
attained. An authentication impossible person can be made easy to employ mitigating, by measuring reliability further 
and updating old registration data with new input data, the precision fall by secular change can be prevented and the 
personal authentication equipment which can realize high dependability can be realized. 

[0013] Moreover, the biological information 1 input step from which the personal authentication approach of this 
invention acquires the 1st biological information, The biological information 1 reliability decision step which 
determines the reliability of said 1st biological information based on the 1st biological information acquired at said 
biological information 1 input step, and the input environmental information of said 1st biological information, The 
biological information 1 collating step which collates the biological information 1 registration data with which the 1st 
biological information acquired at said biological information 1 input step and the information containing said 1st 
biological information were registered beforehand, The biological information 2 reliability decision step which 
determines the reliability of said 2nd biological information based on the biological information 2 input step which 
acquires the 2nd biological information, and the 2nd biological information acquired at said biological information 2 
input step and the input environmental information of said 2nd biological information, The biological information 2 
collating step which collates the biological information 2 registration data with which the 2nd biological information 
acquired at said biological information 2 input step and the information containing said 2nd biological information 
were registered beforehand. The reliability determined at said biological information 1 reliability decision step, the 
reliability determined at said biological information 2 reliability decision step, him who is the judgment of being him 
based on the collating result in said biological information 1 collating step, and the collating result in said biological 
information 2 collating step — it has the configuration equipped with the compound judging step which judges. By 
this configuration's determining the reliability of the biological information into which plurality was inputted for every 
authentication, and setting up the threshold according to this reliability In consideration of the difference of 
condition change of an individual, secular change, and an operating environment, a high authentication precision and 
dependability are realizable. If the user who the authentication based on one biological information is easy to be 
refused also has the high reliability of the authentication based on the biological information of another side, 
authentication of him will be attained, and the personal authentication approach with possible making an 
authentication impossible person easy to employ mitigating can be realized. 

[0014] Moreover, the fingerprint information input step from which the personal authentication approach of this 
invention acquires fingerprint information, The fingerprint focus calculation step which computes the focus from the 
fingerprint information acquired at said fingerprint information input step, The fingerprint information reliability 
decision step which determines the reliability of said fingerprint information according to the number of said focus. 
The fingerprint information collating step which collates by the fingerprint information registration data by which the 
fingerprint information acquired at said fingerprint information input step and said fingerprint information were 
registered beforehand. The voiceprint information input step which acquires voiceprint information, and the 
background-noise measurement step which measures a background noise using a microphone. The registration 
elapsed time calculation step which computes the registration elapsed time of the voiceprint information registration 
data with which said voiceprint information was registered beforehand collated with the voiceprint information 
acquired at said voiceprint information input step. The voiceprint information reliability decision step which 
determines the reliability of said voiceprint information based on said background noise and said registration elapsed 
time. The voiceprint information collating step which collates the voiceprint information acquired at said voiceprint 
information input step, and said voiceprint information registration data, The reliability determined at said fingerprint 
information reliability decision step, the reliability determined at said voiceprint information reliability decision step, It 
has the configuration equipped with the compound judging step which judges whether you are him based on the 
collating result in said fingerprint information collating step, and the collating result in said voiceprint information 
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collating step. The personal authentication approach of having a high authentication precision and dependability by 
this configuration in consideration of the difference of condition change of an individual, secular change, and an 
operating environment by determining the reliability of the fingerprint information and voiceprint information that it 
was inputted for every authentication, and setting up the threshold according to this reliability is realizable. 
[0015] Moreover, the voiceprint information input step from which the personal authentication approach of this 
invention acquires voiceprint information. Collate with the voiceprint information acquired at the background-noise 
measurement step which measures a background noise using a microphone, and said voiceprint information input 
step. The registration elapsed time calculation step which computes the registration elapsed time of the voiceprint 
information registration data with which said voiceprint information was registered beforehand, The voiceprint 
information reliability decision step which determines the reliability of said voiceprint information based on said 
background noise and registration elapsed time. The voiceprint information collating step which collates the 
voiceprint information acquired at said voiceprint information input step, and said voiceprint information registration 
data, Whenever [ face information input step / which acquires face information /, and lighting / which measures 
whenever / lighting / using a camera ] A measurement step, The registration elapsed time calculation step which 
computes the registration elapsed time of the face information registration data with which said face information 
was registered beforehand collated with the face information acquired at said face information input step. The face 
information reliability decision step which determines the reliability of said face information based on whenever 
[ said lighting ], and said registration elapsed time. The face information collating step which collates the face 
information acquired at said face information input step, and said face information registration data. The reliability 
determined at said voiceprint information reliability decision step, the reliability determined at said face information 
reliability decision step. It has the configuration equipped with the compound judging step which judges whether you 
are him based on the collating result in said voiceprint information collating step, and the collating result in said face 
information collating step. The personal authentication approach of having a high authentication precision and 
dependability by this configuration in consideration of the difference of condition change of an individual, secular 
change, and an operating environment by determining the reliability of the voiceprint information and face 
information that it was inputted for every authentication, and setting up the threshold according to this reliability is 
realizable. 

[0016] Moreover, the biological information 1 input step from which the personal authentication approach of this 
invention acquires the 1st biological information. The biological information 1 reliability decision step which 
determines the reliability of said 1st biological information based on the 1st biological information acquired at said 
biological information 1 input step, and the input environmental information of said 1st biological information. The 
biological information 1 collating step which collates the biological information 1 registration data with which the 1 st 
biological information acquired at said biological information 1 input step and the information containing said 1st 
biologicat information were registered beforehand, The biological information 2 reliability decision step which 
determines the reliability of said 2nd biological information based on the biological information 2 input step which 
acquires the 2nd biological information, and the 2nd biological information acquired at said biological information 2 
input step and the input environmental information of said 2nd biological information, The biological information 2 
collating step which collates the biological information 2 registration data with which the 2nd biological information 
acquired at said biological information 2 input step and the information containing said 2nd biological information 
were registered beforehand, The reliability determined at said biological information 1 reliability decision step, the 
reliability determined at said biological information 2 reliability decision step, him who is the judgment of being him 
based on the collating result in said biological information 1 collating step, and the collating result in said biological 
information 2 collating step — with the compound judging step which judges him in said compound judging step, 
when judged with him in a judgment Based on the reliability determined at said biological information 1 reliability 
decision step, said biological information 1 registration data are updated by said 1st acquired biological information. 
It has the configuration equipped with the renewal step of registration which updates said biological information 2 
registration data by said said 2nd acquired biological information based on the reliability determined at said biological 
information 2 reliability decision step. By this configuration's determining the reliability of the biological information 
into which plurality was inputted for every authentication, and setting up the threshold according to this reliability In 
consideration of the difference of condition change of an individual, secular change, and an operating environment, a 
high authentication precision and dependability are realizable. If the user who the authentication based on one 
biological information is easy to be refused also has the high reliability of the authentication based on the biological 
information of another side, authentication of him will be attained. An authentication impossible person can be made 
easy to employ mitigating, by measuring reliability further and updating old registration data with new input data, the 
precision fall by secular change can be prevented and the personal authentication approach which can realize high 
dependability can be realized. 
[0017] 

[Embodiment of the Invention] Hereafter, the personal authentication equipment of the gestalt of operation of this 
invention is explained using a drawing. Drawing 1 is the block diagram showing the configuration of the personal 
authentication equipment which uses reliability for the personal authentication of the gestalt of operation of the 1st 
of this invention. Personal authentication equipment 100 is constituted by the biological information 1 input means 1, 
the biological information 1 reliability decision means 2, the biological information 1 collating means 3, the biological 
information 2 input means 4, the biological information 2 reliability decision means 5, the biological information 2 
collating means 6, and the compound judging means 7 in drawing 1 . 
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[0018] The biological information 1 input means 1 acquires any one information among biological information, such as 
a fingerprint required for authentication, a voiceprint, and a face. Hereafter, this acquired information will be called 
the 1st biological information. 

[0019] The biological information 1 reliability decision means 2 determines the reliability a of the 1st biological 
information (0<=a<=1) from the 1st biological information acquired with the biological information 1 input means 1, 
the operating environment at the time of a biological information input, the information on reference registration 
data, etc. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 1st biological 
information at this time, reliability al, a2, — , an (0 <=a1. a2, — . an<=1) is computed to each evaluation criteria, and 
it is the reliability a of the 1st biological information a=a1xa2x — It is defined as xan. 

[0020] It calculates the similarity of the 1st biological information by the biological information 1 collating means 3 
extracting characteristic quantity required for collating from the 1st biological information acquired with the 
biological information 1 input means 1, and performing collating with the registered biological information 1 
registration data 8 beforehand. The biological information 2 input means 4 acquires information other than the 1st 
biological information acquired with the biological information 1 input means 1 among biological information, such as 
a fingerprint required for authentication, a voiceprint. and a face. Hereafter, the information acquired with the 
biological information 2 input means 4 will be called the 2nd biological information. 

[0021] The biological information 2 reliability decision means 5 is the reliability of the 2nd biological information 
acquired with the biological information 2 input means 4, the operating environment at the time of a biological 
information input, the information on reference registration data, etc. to the 2nd biological information, b (0<=b<=1) 
is determined. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 2nd biological 
information at this time It is reliability to each evaluation criteria, bl and b2, — and bn (0 <=b1, b2, — , bn<=1) It 
computes and is the reliability of the 2nd biological information, b b = b1xb2x — xbn A definition is given. 
[0022] It calculates the similarity of the 2nd biological information by the biological information 2 collating means 6 
extracting characteristic quantity required for collating from the 2nd biological information acquired with the 
biological information 2 input means 4, and performing collating with the registered biological information 2 
registration data 9 beforehand. The compound judging means 7 judges synthetically that he is him using the 
reliability of the 1st biological information, similarity, and the reliability and similarity of the 2nd biological information. 

[0023] Below, actuation of the compound judging means 7 is explained at a detail. In order to perform a compound 
judging, the threshold forjudging that he is him is determined using the reliability a of the 1st biological information 
and the reliability b of the 2nd biological information which were determined by the biological information 1 reliability 
decision means 2 and the biological information 2 reliability decision means 5. Drawing 2 is drawing showing the two- 
dimensional similarity flat surface which sets an axis of coordinates as the similarity x of the 1st biological 
information, and the similarity y of the 2nd biological information. 

[0024] When setting up a linear threshold in a two-dimensional similarity flat surface, a threshold is set up as shown 
in a formula (1). 
ax + by = t(1) 

Here, t is a parameter, the rate FAR of others acceptance (rate of recognizing others to be him accidentally) 
obtained using a study sample as a value of Parameter t, and him — by setting up the value tO from which the sum 
with the rate FRR of refusal (rate of recognizing him to be others accidentally) becomes min. a threshold setup 
which thought both security and the ease of using as important is possible. 

[0025] Moreover, since FAR will become small if the value of Parameter t is set as t>t0. it becomes a threshold 
setup of security serious consideration. Since FRR will become small if the value of Parameter t is set as tO. it 
becomes a threshold setup of serious consideration by the ease of using. The value of this parameter t is good to 
set up according to the precision prescribe of the equipment to be used. This parameter t Although a value may be 
calculated for every authentication, authentication processing-time compaction is possible for it by computing the 
value of Parameter t to the combination of reliability a and b beforehand, table-izing, and referring to for every 
authentication. 

[0026] As shown in drawin g 2 , the slope of a line which expresses a threshold with the reliability a of the 1st 
biological information and the reliability b of the 2nd biological information is determined. Here, in a>b, an inclination 
becomes steep like the straight line 113 shown in drawing 2 . In a=b, an inclination becomes the straight line of -1 
like the straight line 112 shown in drawing 2 . In a<b, an inclination becomes loose like the straight line 1 11 of 
drawing 2 . 

[0027] Drawing 3 is drawing showing the field judged on a two-dimensional similarity flat surface to be the field 
judged to be him and others. As shown in drawing 3 , when it has the relation of a>b, a slope of a line becomes 
steep, when the coordinate point specified by the similarity x of the 1st biological information and the similarity y of 
the 2nd biological information is located in the 114 or more-straight line field A. it is judged to be him, and when 
located in the less than 1 14-straight line field B, it is judged with others. 

[0028] If the 1st reliability and similarity of biological information are high even if the similarity of the 2nd biological 
information is low in a threshold setup shown in drawing 3 .judging with him is possible, and judging with him is 
possible, without the similarity of the biological information which is always one side also refusing a low user. 
Although the case where a threshold was set up by the straight line expressed with a formula (1) as the setting 
approach of the threshold in the personal authentication equipment of the gestalt of the 1st operation was shown, it 
is also possible to set up a threshold with the curve expressed with other x of x2 and y2 grade and the function of y 
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instead of x of a formula (1) and y. 

[0029] As explained above, the personal authentication equipment of the gestalt of operation of the 1st of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the biological 
information into which plurality was inputted for every authentication, and setting up the threshold according to this 
reliability. Moreover, an authentication impossible person can be made easy to employ mitigating [ attaining 
authentication of him, if the user who the authentication based on one biological information is easy to be refused 
also has the high reliability of the authentication based on the biological information of another side, and ]. 
[0030] Next, the personal authentication equipment of the gestalt of operation of the 2nd of this invention is 
explained using a drawing. Drawing 4 is the block diagram showing the configuration of the personal authentication 
equipment which uses the reliability of fingerprint information for the personal authentication of the gestalt of 
operation of the 2nd of this invention. Personal authentication equipment 200 is constituted in drawing 4 by the 
fingerprint information input means 10, the fingerprint information reliability decision means 11, the fingerprint 
information collating means 12, the fingerprint sensor 13, and compound judging means 7 by which it does not 
illustrate. 

[0031] The fingerprint information input means 10 acquires the fingerprint information which the fingerprint sensor 
13 extracted. The fingerprint information reliability decision means 11 determines reliability a (0<=a<=1) using the 
fingerprint information acquired by the fingerprint information input means 10. Hereafter, the reliability determined by 
the fingerprint information reliability decision means 1 1 is called fingerprint reliability. Drawing 7 is the explanatory 
view of the approach of determining fingerprint reliability. The fingerprint information reliability decision means 1 1 
detects the branch point and the endpoint which are the focus of a fingerprint from the fingerprint information 
acquired by the fingerprint information input means 10, and asks for the total. 

[0032] Since it is possible that the focus is not correctly detected since the finger is dry or it is become wet and 
crushed by sweat, that a problem is in how to place a finger, etc. when there is too few focus as shown in drawin g 
7 , the fingerprint information reliability decision means 1 1 sets up reliability low. Moreover, since it is possible that 
many noises are detected when there is too many focus conversely, reliability is low set up also in this case. Since 
possibility that the focus is correctly detectable is high in the case of the middle number of the focus, reliability is 
set up highly. 

[0033] It calculates the similarity of fingerprint information by the fingerprint information collating means 12 
extracting characteristic quantity required for collating from the fingerprint information acquired by the fingerprint 
information input means 10, and performing collating with the registered fingerprint information registration data 14 
beforehand. 

[0034] Here, the above-mentioned fingerprint information input means 10 is equivalent to the biological information 
1 input means 1 or the biological information 2 input means 4 shown in drawing 1 , the fingerprint information 
reliability decision means 1 1 is equivalent to the biological information 1 reliability decision means 2 or the biological 
information 2 reliability decision means 5, and the fingerprint information collating means 12 is equivalent to the 
biological information 1 collating means 3 or the biological information 2 collating means 6. Although compound 
judging processing is made after processing by the fingerprint information collating means 12, about this compound 
judging processing, each processing explained in the gestalt of operation of the 1st of above-mentioned this 
invention and same processing are performed. 

[0035] As explained above, the personal authentication equipment of the gestalt of operation of the 2nd of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the fingerprint 
information inputted for every authentication, and setting up the threshold according to this reliability. 
[0036] Next, the personal authentication equipment of the gestalt of operation of the 3rd of this invention is 
explained using a drawing. Drawing 5 is the block diagram showing the configuration of the personal authentication 
equipment which uses the reliability of voiceprint information for the personal authentication of the gestalt of 
operation of the 3rd of this invention. Personal authentication equipment 300 is constituted in drawing 5 by the 
voiceprint information input means 15, the voiceprint information reliability decision means 16, the voiceprint 
information collating means 17, a microphone 18, and compound judging means 7 by which it does not illustrate. 
[0037] The voiceprint information input means 15 acquires the voiceprint information which the microphone 18 
extracted. The voiceprint information reliability decision means 16 determines reliability a (0<=a<=1) based on a 
background noise and the registration elapsed time of reference registration data. Hereafter, the reliability 
determined by the voiceprint information reliability decision means 16 is called voiceprint reliability. 'Drawjngj is the 
explanatory view of the approach of determining voiceprint reliability. 

[0038] Based on the background noise which the microphone 18 extracted, the voiceprint information reliability 
decision means 16 determines the reliability a1 (0 <=a1 <=1) by the background noise, as shown in drawing 8 . That 
is, since reliability is low set up since the description of a voiceprint will be scratched out when a background noise 
is loud, and the description of a voiceprint is easy to be detected when a background noise is small, reliability is set 
up highly. 

[0039] Moreover, the voiceprint information reliability decision means 16 calculates registration elapsed time based 
on the time into which the data for [ in the voiceprint information registration data 19 ] reference were registered, 
and determines reliability a2 (0 <=a2 <=1) according to registration elapsed time. When registration elapsed time is 
long, since generating of the description difference by secular change can be considered, reliability is set up low, and 
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as shown in drawing 8 , since it is thought that the degree of the description difference by secular change is small 
when registration elapsed time is short, reliability is set up highly. The voiceprint reliability a which is the reliability of 
a final voiceprint is computed by a=a1xa2. 

[0040] It calculates the similarity of voiceprint information by the voiceprint information collating means 17 
extracting characteristic quantity required for collating from the voiceprint information acquired by the voiceprint 
information input means 15, and performing collating with the registered voiceprint information registration data 19 
beforehand. 

[0041] Here, the above-mentioned voiceprint information input means 15 is equivalent to the biological information 1 
input means 1 or the biological information 2 input means 4 shown in drawing 1 , the voiceprint information reliability 
decision means 16 is equivalent to the biological information 1 reliability decision means 2 or the biological 
information 2 reliability decision means 5, and the voiceprint information collating means 17 is equivalent to the 
biological information 1 collating means 3 or the biological information 2 collating means 6. Although compound 
judging processing is made after processing by the voiceprint information collating means 1 7, about this compound 
judging processing, each processing explained in the gestalt of operation of the 1st of above-mentioned this 
invention and same processing are performed. 

[0042] As explained above, the personal authentication equipment of the gestalt of operation of the 3rd of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the voiceprint 
information inputted for every authentication, and setting up the. threshold according to this reliability. 
[0043] Next, the personal authentication equipment of the gestalt of operation of the 4th of this invention is 
explained using a drawing. Drawing 6 is the block diagram showing the configuration of the personal authentication 
equipment which uses the reliability of face information for the personal authentication of the gestalt of operation of 
the 4th of this invention. Personal authentication equipment 400 is constituted in drawing 6 R> 6 by the face 
information input means 20, the face information reliability decision means 21, the face information collating means 
22, a camera 23, and compound judging means 7 by which it does not illustrate. 

[0044] The face information input means 20 acquires the face information which the camera 23 extracted. The face 
information reliability decision means 21 determines reliability a (0<=a<=1) based on whenever [ lighting ], and the 
registration elapsed time of reference registration data. Hereafter, the reliability determined by the face information 
reliability decision means 21 is called face reliability. Drawing 9 is the explanatory view of the approach of 
determining face reliability. 

[0045] Using the image which the camera 23 extracted, the face information reliability decision means 21 measures 
whenever [ lighting / of a background image ] by the image processing, and as shown in drawing 9 , it determines the 
reliability a1 (0 <=a1 <=1) by whenever [ lighting ]. That is, when whenever [ lighting ] is small, or when large, it is 
hard to come out of contrast, since it is possible that logging of the component of a face is not performed correctly, 
reliability is set up low, and when whenever [ lighting ] is the middle, since the description of a face is easy to be 
detected that contrast is easy to be acquired, reliability is set up highly. 

[0046] Moreover, the face information reliability decision means 21 calculates registration elapsed time based on the 
time into which the data for [ in the face information registration data 24 ] reference were registered, and 
determines the reliability a2 (0 <=a2 <=1) by registration elapsed time. When registration elapsed time is long, since 
generating of the description difference by secular change can be considered, reliability is set up low, and as shown 
> n Rawing 9 . since it is thought that the degree of the description difference by secular change is small when 
registration elapsed time is short, reliability is set up highly. The face reliability a which is the reliability of a final 
face is computed by a=a1xa2. 

[0047] It calculates the similarity of face information by the face information collating means 22 extracting 
characteristic quantity required for collating from the face information acquired by the face information input means 
20, and performing collating with the registered face information registration data 24 beforehand. 
[0048] Here, the above-mentioned face information input means 20 is equivalent to the biological information 1 input 
means 1 or the biological information 2 input means 4 shown in drawing 1 R> 1, the face information reliability 
decision means 21 is equivalent to the biological information 1 reliability decision means 2 or the biological 
information 2 reliability decision means 5, and the face information collating means 22 is equivalent to the biological 
information 1 collating means 3 or the biological information 2 collating means 6. Although compound judging 
processing is made after processing by the face information collating means 22, about this compound judging 
processing, each processing explained in the gestalt of operation of the 1st of above-mentioned this invention and 
same processing are performed. 

[0049] As explained above, the personal authentication equipment of the gestalt of operation of the 4th of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the face 
information inputted for every authentication, and setting up the threshold according to this reliability. 
[0050] Next, the personal authentication equipment of the gestalt of operation of the 5th of this invention is 
explained using a drawing. Drawin g 10 is the block diagram showing the configuration of the personal authentication 
equipment which has the renewal function of registration of registration data of the gestalt of operation of the 5th 
of this invention. Personal authentication equipment 500 is constituted in drawin g 10 by the biological information 1 
input means 25, the biological information 1 reliability decision means 26, the biological information 1 collating means 
27, the biological information 2 input means 28, the biological information 2 reliability decision means 29, the 
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biological information 2 collating means 30, the compound judging means 31. and the renewal means 32 of 
registration. 

[0051] Each configuration section from a biological information 1 input means 25 to constitute personal 
authentication equipment 500 to the compound judging means 31 It corresponds to a biological information 1 input 
means 1 to constitute personal authentication equipment 100, the biological information 1 reliability decision means 
2, the biological information 1 collating means 3, the biological information 2 input means 4, the biological information 
2 reliability decision means 5, the biological information 2 collating means 6, and the compound judging means 7, 
respectively. Each processing explained in the gestalt of operation of the 1st of above-mentioned this invention and 
same processing are performed. 

[0052] The renewal means 32 of registration updates the applicable data memorized by the biological information 1 
registration data 33 by the biological information inputted by the biological information 1 input means 25, when the 
reliability determined by the biological information 1 reliability decision means 26 when judged with him by the 
compound judging means 31 is higher than the reliability at the time of registration. 

[0053] Similarly, the renewal means 32 of registration updates the applicable data memorized by the biological 
information 2 registration data 34 by the biological information inputted by the biological information 2 input means 
28, when the reliability determined by the biological information 2 reliability decision means 29 is higher than the 
reliability at the time of registration. The reliability of the number of the focus, and in voiceprint authentication, the 
reliability of a background noise, and in face authentication, the comparison of reliability carries out with the 
reliability of whenever [ lighting ] etc.. and, in the case of fingerprint authentication, also memorizes the reliability at 
the time of registration. 

[0054] As explained above, the personal authentication equipment of the gestalt of operation of the 5th of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the biological 
information into which plurality was inputted for every authentication, and setting up the threshold according to this 
reliability. 

[0055] Moreover, an authentication impossible person can be made easy to employ mitigating [ attaining 
authentication of him, if the user who the authentication based on one biological information is easy to be refused 
also has the high reliability of the authentication based on the biological information of another side, and ]. 
Furthermore, by measuring reliability and updating old registration data with new input data, the precision fall by 
secular change can be prevented and high dependability can be realized. 

[0056] Hereafter, the processing in the personal authentication approach of the gestalt operation of the 6th of this 
invention is explained using a drawing. In addition, the personal authentication equipment of the gestalt of the 6th 
operation is the same as the personal authentication equipment 100 of the gestalt of implementation of the above 
1st, and the explanation is omitted. Drawing 1 1 is a flow chart which shows the flow of the processing in the 
personal authentication approach of the gestalt operation of the 6th of this invention. At step S101, the biological 
information 1 input means 1 acquires any one information among biological information, such as a Fingerprint 
required for authentication, a voiceprint. and a face. Hereafter, this acquired information will be called the 1st 
biological information. 

[0057] At step S102, the biological information 1 reliability decision means 2 determines the reliability a of the 1st 
biological information (0<=a<=1) from the 1st biological information acquired with the biological information 1 input 
means 1, the operating environment at the time of a biological information input, the information on reference 
registration data, etc. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 1st 
biological information at this time, reliability al, a2, — , an (0 <=a1, a2, — , an<=1) is computed to each evaluation 
criteria, and it is the reliability a of the 1st biological information a=a1xa2x — It is defined as xan. 
[0058] At step SI 03, it calculates the similarity of the 1st biological information by the biological information 1 
collating means 3 extracting characteristic quantity required for collating from the 1st biological information acquired 
with the biological information 1 input means 1, and performing collating with the registered biological information 1 
registration data 8 beforehand. At step S104, the biological information 2 input means 4 acquires information other 
than the 1st biological information acquired with the biological information 1 input means 1 among biological 
information, such as a fingerprint required for authentication, a voiceprint. and a face. Hereafter, the information 
acquired with the biological information 2 input means 4 will be called the 2nd biological information. 
[0059] At step S105, the biological information 2 reliability decision means 5 is the reliability of the 2nd biological 
information acquired with the biological information 2 input means 4. the operating environment at the time of a 
biological information input, the information on reference registration data, etc. to the 2nd biological information, b 
(0<=b<=1) is determined. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 2nd 
biological information at this time It is reliability to each evaluation criteria. b1 and b2, — and bn (0 <=b1, b2, — , 
bn<=1) It computes and is the reliability of the 2nd biological information, b b = b1xb2x — xbn A definition is given. 
[0060] At step SI 06, it calculates the similarity of the 2nd biological information by the biological information 2 
collating means 6 extracting characteristic quantity required for collating from the 2nd biological information 
acquired with the biological information 2 input means 4. and performing collating with the registered biological 
information 2 registration data 9 beforehand. At step SI 07, the compound judging means 7 judges synthetically that 
he is him using the reliability of the 1st biological information, similarity, and the reliability and similarity of the 2nd 
biological information. 

[0061] As explained above, the personal authentication approach of the gestalt operation of the 6th of this invention 
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can realize a high authentication precision and dependability in consideration of the difference of condition change 
of an individual, secular change, and an operating environment by determining the reliability of the biological 
information into which plurality was inputted for every authentication, and setting up the threshold according to this 
reliability. Moreover, an authentication impossible person can be made easy to employ mitigating [ attaining 
authentication of him, if the user who the authentication based on one biological information is easy to be refused 
also has the high reliability of the authentication based on the biological information of another side, and ]. 
[0062] Hereafter, the processing in the personal authentication approach of the gestalt operation of the 7th of this 
invention is explained using a drawing. In addition, the personal authentication equipment of the gestalt of the 7th 
operation is the same as the personal authentication equipment 200 of the gestalt of implementation of the above 
2nd, and the explanation is omitted. Drawing 12 is a flow chart which shows the flow of the processing in the 
personal authentication approach of the gestalt operation of the 7th of this invention. At step S110, the fingerprint 
information input means 10 acquires the fingerprint information which the fingerprint sensor 13 extracted. 
[0063] At step S1 11, the fingerprint information reliability decision means 11 determines reliability a (0<=a<=1) using 
the fingerprint information acquired by the fingerprint information input means 10. Hereafter, the reliability 
determined by the fingerprint information reliability decision means 1 1 is called fingerprint reliability. Drawing 7 is the 
explanatory view of the approach of determining fingerprint reliability. The fingerprint information reliability decision 
means 1 1 detects the branch point and the endpoint which are the focus of a fingerprint from the fingerprint 
information acquired by the fingerprint information input means 10, and asks for the total. 

[0064] Since it is possible that the focus is not correctly detected since the finger is dry or it is become wet and 
crushed by sweat, that a problem is in how to place a finger, etc. when there is too few focus as shown in drawing 
7 , the fingerprint information reliability decision means 1 1 sets up reliability low. Moreover, since it is possible that 
many noises are detected when there is too many focus conversely, reliability is low set up also in this case. Since 
possibility that the focus is correctly detectable is high in the case of the middle number of the focus, reliability is 
set up highly. 

[0065] At step S112. it calculates the similarity of fingerprint information by the fingerprint information collating 
means 12 extracting characteristic quantity required for collating from the fingerprint information acquired by the 
fingerprint information input means 10, and performing collating with the registered fingerprint information 
registration data 14 beforehand. At step S107, the compound judging means 7 judges synthetically that he is him 
using the reliability and similarity of fingerprint information. 

[0066] As explained above, the personal authentication approach of the gestalt operation of the 7th of this invention 
can realize a high authentication precision and dependability in consideration of the difference of condition change 
of an individual, secular change, and an operating environment by determining the reliability of the fingerprint 
information inputted for every authentication, and setting up the threshold according to this reliability. 
[0067] Hereafter, the processing in the personal authentication approach of the gestalt operation of the 8th of this 
invention is explained using a drawing. In addition, the personal authentication equipment of the gestalt of the 8th 
operation is the same as the personal authentication equipment 300 of the gestalt of implementation of the above 
3rd, and the explanation is omitted. Drawing 13 is a flow chart which shows the flow of the processing in the 
personal authentication approach of the gestalt operation of the 8th of this invention. At step S1 15, the voiceprint 
information input means 15 acquires the voiceprint information which the microphone 18 extracted. 
[0068] At step S116, the voiceprint information reliability decision means 16 determines reliability a (0<=a<=1) based 
on a background noise and the registration elapsed time of reference registration data. Hereafter, the reliability 
determined by the voiceprint information reliability decision means 16 is called voiceprint reliability. Drawing 8 is the 
explanatory view of the approach of determining voiceprint reliability. 

[0069] Based on the background noise which the microphone 18 extracted, the voiceprint information reliability 
decision means 16 determines reliability a<SUB>1 (0 <=a1 <=1) by the background noise, as shown in drawing 8 . 
That is, since reliability is low set up since the description of a voiceprint will be scratched out when a background 
noise is loud, and the description of a voiceprint is easy to be detected when a background noise is small, reliability 
is set up highly. 

[0070] Moreover, the voiceprint information reliability decision means 16 calculates registration elapsed time based 
on the time into which the data for [ in the voiceprint information registration data 19 ] reference were registered, 
and determines reliability a2 (0 <=a2 <=1) according to registration elapsed time. When registration elapsed time is 
long, since generating of the description difference by secular change can be considered, reliability is set up low, and 
as shown in drawing 8 , since it is thought that the degree of the description difference by secular change is small 
when registration elapsed time is short, reliability is set up highly. The voiceprint reliability a which is the reliability of 
a final voiceprint is computed by a=a1xa2. 

[0071] At step S1 17. it calculates the similarity of voiceprint information by the voiceprint information collating 
means 1 7 extracting characteristic quantity required for collating from the voiceprint information acquired by the 
voiceprint information input means 15, and performing collating with the registered voiceprint information 
registration data 19 beforehand. At step S107, the compound judging means 7 judges synthetically that he is him 
using the reliability and similarity of voiceprint information. 

[0072] As explained above, the personal authentication approach of the gestalt operation of the 8th of this invention 
can realize a high authentication precision and dependability in consideration of the difference of condition change 
of an individual, secular change, and an operating environment by determining the reliability of the voiceprint 
information inputted for every authentication, and setting up the threshold according to this reliability. 
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[0073] Hereafter, the processing in the personal authentication approach of the gestalt operation of the 9th of this 
invention is explained using a drawing. In addition, the personal authentication equipment of the gestalt of the 9th 
operation is the same as the personal authentication equipment 400 of the gestalt of implementation of the above 
4th, and the explanation is omitted. Drawing 14 is a flow chart which shows the flow of the processing in the 
personal authentication approach of the gestalt operation of the 9th of this invention. 

[0074] At step S120, the face information input means 20 acquires the face information which the camera 23 
extracted. At step SI 21. the face information reliability decision means 21 determines reliability a (0<=a<=1) based 
on whenever [ lighting ]. and the registration elapsed time of reference registration data. Hereafter, the reliability 
determined by the face information reliability decision means 21 is called face reliability. Drawing 9 is the 
explanatory view of the approach of determining face reliability. 

[0075] Using the image which the camera 23 extracted, the face information reliability decision means 21 measures 
whenever [ lighting / of a background image ] by the image processing, and as shown in drawing 9 , it determines the 
reliability a1 (0 <=a1 <=1) by whenever [ lighting ]. That is, when whenever [ lighting ] is small, or when large, it is 
hard to come out of contrast, since it is possible that logging of the component of a face is not performed correctly, 
reliability is set up low, and when whenever [ lighting ] is the middle, since the description of a face is easy to be 
detected that contrast is easy to be acquired, reliability is set up highly. 

[0076] Moreover, the face information reliability decision means 21 calculates registration elapsed time based on the 
time into which the data for [ in the face information registration data 24 ] reference were registered, and 
determines the reliability a2 (0 <=a2 <=1) by registration elapsed time. When registration elapsed time is long, since 
generating of the description difference by secular change can be considered, reliability is set up low, and as shown 
in drawing 9 , since it is thought that the degree of the description difference by secular change is small when 
registration elapsed time is short, reliability is set up highly. The face reliability a which is the reliability of a final 
face is computed by a=a1xa2. 

[0077] At step SI 22, it calculates the similarity of face information by the face information collating means 22 
extracting characteristic quantity required for collating from the face information acquired by the face information 
input means 20, and performing collating with the registered face information registration data 24 beforehand. At 
step S107, the compound judging means 7 judges synthetically that he is him using the reliability and similarity of 
face information. 

[0078] As explained above, the personal authentication approach of the gestalt operation of the 9th of this invention 
can realize a high authentication precision and dependability in consideration of the difference of condition change 
of an individual, secular change, and an operating environment by determining the reliability of the face information 
inputted for every authentication, and setting up the threshold according to this reliability. 

[0079] Hereafter, the processing in the personal authentication approach of the gestalt operation of the 10th of this 
invention is explained using a drawing. In addition, the personal authentication equipment of the gestalt of the 10th 
operation is the same as the personal authentication equipment 500 of the gestalt of implementation of the above 
5th, and the explanation is omitted. Drawing 15 is a flow chart which shows the flow of the processing in the 
personal authentication approach of the gestalt operation of the 10th of this invention. 

[0080] At step S125, the biological information 1 input means 25 acquires any one information among biological 
information, such as a fingerprint required for authentication, a voiceprint, and a face. Hereafter, this acquired 
information will be called the 1st biological information. 

[0081] At step S126, the biological information 1 reliability decision means 26 determines the reliability a of the 1st 
biological information (0<=a<=1) from the 1st biological information acquired with the biological information 1 input 
means 25, the operating environment at the time of a biological information input, the information on reference 
registration data, etc. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 1st 
biological information at this time, reliability a1, a2, — . an (0 <=a1, a2, — , an<=1) is computed to each evaluation 
criteria, and it is the reliability a of the 1st biological information a=a1xa2x — It is defined as xan. 
[0082] At step S127, it calculates the similarity of the 1st biological information by the biological information 1 
collating means 27 extracting characteristic quantity required for collating from the 1st biological information 
acquired with the biological information 1 input means 25, and performing collating with the registered biological 
information 1 registration data 33 beforehand. At step S128, the biological information 2 input means 4 acquires 
information other than the 1st biological information acquired with the biological information 1 input means 25 among 
biological information, such as a fingerprint required for authentication, a voiceprint, and a face. Hereafter, the 
information acquired with the biological information 2 input means 28 will be called the 2nd biological information. 
[0083] At step S129, the biological information 2 reliability decision means 29 is the reliability of the 2nd biological 
information acquired with the biological information 2 input means 28, the operating environment at the time of a 
biological information input, the information on reference registration data, etc. to the 2nd biological information, b 
(0<=b<=1) is determined. When the evaluation criteria of plurality (n pieces) exist about the reliability of the 2nd 
biological information at this time It is reliability to each evaluation criteria. b1 and b2. — and bn (0 <=b1, b2, — , 
bn<=1) It computes and is the reliability of the 2nd biological information, b b = b1xb2x — xbn A definition is given. 
[0084] At step S130, it calculates the similarity of the 2nd biological information by the biological information 2 
collating means 30 extracting characteristic quantity required for collating from the 2nd biological information 
acquired with the biological information 2 input means 4, and performing collating with the registered biological 
information 2 registration data 34 beforehand. At step SI 31. the compound judging means 31 judges synthetically 
that he is him using the reliability of the 1st biological information, similarity, and the reliability and similarity of the 
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2nd biological information. 

[0085] At step S132, the renewal means 32 of registration updates the applicable data memorized by the biological 
information 1 registration data 33 by the biological information inputted by the biological information 1 input means 
25. when the reliability determined by the biological information 1 reliability decision means 26 when judged with him 
by the compound judging means 31 is higher than the reliability at the time of registration. 
[0086] As explained above, the personal authentication approach of the gestalt operation of the 10th of this 
invention can realize a high authentication precision and dependability in consideration of the difference of condition 
change of an individual, secular change, and an operating environment by determining the reliability of the biological 
information into which plurality was inputted for every authentication, and setting up the threshold according to this 



[Effect of the Invention] As explained above, this invention can realize personal authentication equipment with the 
sufficiently high dependability corresponding to condition change of an individual, secular change, and the precision 
fluctuation by the difference of an operating environment. 



[Translation done.] 



reliability. 
[0087] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



«,. «.., -,»•*»* . ^ » * » i .....»«» r » t * »«^»ViV 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the personal authentication equipment which uses 

reliability for the personal authentication of the gestalt of operation of the 1st of this invention 

[Drawing 2] Drawing showing the two-dimensional similarity flat surface which sets an axis of coordinates as the 

similarity x of the 1st biological information, and the similarity y of the 2nd biological information 

[Drawing 3] Drawing showing the field judged on a two-dimensional similarity flat surface to be the field judged to be 

him and others 

[Drawing 4] The block diagram showing the configuration of the personal authentication equipment which uses the 
reliability of fingerprint information for the personal authentication of the gestalt of operation of the 2nd of this 
invention 

[Drawing 5] The block diagram showing the configuration of the personal authentication equipment which uses the 
reliability of voiceprint information for the personal authentication of the gestalt of operation of the 3rd of this 
invention 

[QjL^wing.6]. The block diagram showing the configuration of the personal authentication equipment which uses the 
reliability of face information for the personal authentication of the gestalt of operation of the 4th of this invention 
tPxawingJJ The explanatory view of the approach of determining fingerprint reliability 
[Drawing 8] The explanatory view of the approach of determining voiceprint reliability 
[Drawing 9] The explanatory view of the approach of determining face reliability 

[Drawing 10] The block diagram showing the configuration of the personal authentication equipment which has the 
renewal function of registration of registration data of the gestalt of operation of the 5th of this invention 
[Drawing 11] The flow chart which shows the flow of the processing in the personal authentication approach of the 
gestalt operation of the 6th of this invention 

[Drawing 12] The flow chart which shows the flow of the processing in the personal authentication approach of the 
gestalt operation of the 7th of this invention 

[Drawing 13] The flow chart which shows the flow of the processing in the personal authentication approach of the 
gestalt operation of the 8th of this invention 

£Qraj/vmgJ[4] The flow chart which shows the flow of the processing in the personal authentication approach of the 
gestalt operation of the 9th of this invention 

[Drawing 1 5] The flow chart which shows the flow of the processing in the personal authentication approach of the 
gestalt operation of the 10th of this invention 
[Description of Notations] 

1 25 Biological information 1 input means 

2 26 Biological information 1 reliability decision means 

3 27 Biological information 1 collating means 

4 28 Biological information 2 input means 

5 29 Biological information 2 reliability decision means 

6 30 Biological information 2 collating means 

7 31 Compound judging means 

8 33 Biological information 1 registration data 

9 34 Biological information 2 registration data 

10 Fingerprint Information Input Means 

11 Fingerprint Information Reliability Decision Means 

12 Fingerprint Information Collating Means 

13 Fingerprint Sensor 

14 Fingerprint Information Registration Data 

15 Voiceprint Information Input Means 

16 Voiceprint Information Reliability Decision Means 

17 Voiceprint Information Collating Means 

18 Microphone 

19 Voiceprint Information Registration Data 

20 Face Information Input Means 

21 Face Information Reliability Decision Means 
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22 Face Information Collating Means 

23 Camera 

24 Face Information Registration Data 
32 Renewal Means of Registration 

100 200.300.400,500 Personal authentication equipment 

1 1 1 Straight Line of Threshold in Case of Becoming Reliability of Reliability < 2nd Biological Information of 1st 
Biological Information 

112 Reliability of 1st Biological Information = Straight Line of Threshold in Case of Becoming Reliability of 2nd 
Biological Information 

1 13,1 14 Straight line of the threshold in the case of becoming the reliability of the reliability > 2nd biological 
information of the 1st biological information 



[Translation done.] 
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»tt©»«^A**tt6. iEtftlBS 1 ««« »S¥ 

m^(D^^xx/^j^^^ts^m^<om^cxmm 

Mftft6M^tltt^ 0 ro^^gicjit). BSE 

[0 0 0 9] *380!<&fiABiiE3S«HU mi<D*t 

lAA*Si:J:oT»1ISttfc» l ^^^it^^WEm 

SftE^fr««i A*^SfwJ:oTBi»*ttfc* 1 <o 

^a£. jB2<0±flc«*SrSi»-rS^*««2A*^a 

«rE±ff««2 A*^at-«toxBi»s^»2<o 

^^tffg^^fsm2(D^ft:WIR(DA^^itit^^ l:S<5 
^TWE*2^fe*««^«JH«S:»S-r6fe*««2 
iSMS^r^^a^:. HfrE^i*:<t^2 A^^iaoT$l 
»S ttfcfg 2 h^E^ 2 (0^ft:ft^$:^tfit 

$&^^46^^$tt^^*ff^2a^r f -^ fc«:HH*-r* 

*ai^J:oT*3eSixfc««*, flCTE*»:««l 
a^iS^ig*, *3J:t/fltrEfe»«*R2fiH'&^a^J: 
6H-&fe*f-a<5^-c*A^5^W5£-e*>5*A*J3e 

littE»2^»:ffir*t LT^tt«)«P«*ttfflU. mFE 

a*fcttWE**w«2«»B«»:e*att. xjitstitz 

IESi-A^^ixfc^^tt^<ofimS^*^L. r^fg« 

EE»St««ttS:*-t-*«ABE«««:*»i-5r h& 
XZ Z>o 

[0010] St *&W<om ABESSBli. » l 

i A*^aiwj:oTa»sttfcSK i (n±&mmtmtzm 

1 O^^fiJ^^A^^i^tt^^ icS<5l>T^fE^ 1 
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*x/c£f*:{f « i gg^-* t *m&-rz>±#mm i 

^"CltE* 2 ©tfMMB©flW*t»et 5 2 
««fiife3£^a^ ittrE£fr<f $8 2 A^^CJ:otli 

•M*^»«»s*ifc&fM»« 2 sat*- 9 1 &m<&-rz 
**««2HR^at % we**«« 1 fs*«*3e*a 
laotK^fciiiS, atriE^ft:w«2fiafi»s 

£fT5«^*j5e^a*&«it;t* miaJBi 

ttlftE!g2 0£ft:ff$l<>: LT«tf>««S:teflBU i)frE« 

#^lt«)Hft*rfT5 - £1- J: 19 , flAOfMWa^ffc^S^ 

ttSrWi-5fiA8»SESfi«*HS-t-5C ir^X-# 5 0 
[0011)4t *»W^fiA«BE3SBtt. mi<o± 

1 A^^aicj; otlii^fcS 1 cD£#fit#R£ MESS 
1 <0±ft:««OA*«iKW«^ ^S<5^rmiB« 1 0£ 

t, BftlE**««l A**«Jcj:oTBi#$ttfe*l O 
MESS 1 0^ft:««S:$tf««*5^fea»$ 

<Jr. ffiE£fc««2Art^afcJ:oTffi#$;lxfc»2<0 
£ffcft *8<h fiJEfg 2 ^^*ft^(DA^mit«^<h 
^TffirEfB2O^flc««(0fS«ffS:Jfc^-r5^ft:««2 
ffjfflff&^a^ J»E±fr««2Art^&KJ:oTfc 
»StVfc»2^*ft:««tWE»2<D*tt:W«S:^tf« 

«*5^*a«sixfe**w«2aft^-^ ^ sr^-rs 

t#»8 2B*^a^ HtJiE^ft:ft« 1 ft Mfifc^a 

mizxzm&ft&s *3<ttfwiE±*««2BB**a(cj: 
9^«£^a<!:. «HEia**i5e*afcj:6*A*ij 

Jtfc;fc^X*A*M*Sftfc»«l::, HfJE^ftMf #R 1 « 
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XSESrU (WE**»«2«H*8t«*a^J:o-C8tS 

**tfc«ti*ica5^^TttE±*«« 2 s®^- ^ ^gfr 

E*»*nfctttEIB2<o^l*««-e3E*-t-*«»3E«f# 
a*:*tt*fc»jfc«r*FLX^*,, COlMlKiitK BEE 
«lwa»<OA*S*Lfc**««<D««««:»3eu, r<7) 

A^frHSC^^ft^aE^b, LT, 

ffW«^S<5<BBEdslgj(ft$ttSt^Jffl#Xt, 
id? *#««lc*-5< BE©«««*K*tntfBBEBjlBi: * 
V, BE*"5JfB#*e«LTtttvB< SfclrfiJB 

[0 0 12] ABBE3£««U * l 

1 Art^at. iftE^frff IB 

i <n*£ftmm<D7<*im$t\n mt fcas-^xatrE* i o£ 
^ ^if^cDftms^^^-r^^^m^iff^s^^^a 

SfTE*»«*l A*^aiwJ:oTBiSS*Lfc»l <o 

ttfcfeflcflMs i s®^-* t *m&-rz>±#m m 1 is* 
^®t, m2<D±tfzm®L*%im-tz>±ftmm2 A**a 

«rE^»f»«2 A**aicJ:oTa»SttfcfB20 

^TttB* 2 <04(WtfOfi««S:Rtt6t#lim 2 
««fiiftS^a£. ffrE£#ff£&2 A^iaoTH 
»<**tfc!B 2 inrEfg 2 co£#ff £&£r^ifif 

so m^tb&»tstitz&ftmm2&»*r-# t srii&i-s 
afeflcf(HB2BR^afc. BfrE^^m^ i ft ms^^^a 

laotftS^WdtSS, mJE^(*:W^2«SS^:^ 
^a^J:oTStSS*tfc«««, WEfeffflMRlBB-fr* 
afc^SHR-frlS*, *3J:0«imE**««2BB'&*a^J: 
SBH*»*«cX<5v^T*A^5*^*03e"CSbe*A*ij3e 
Srf? 9lS^^J^^a<^, WE**«**aicj:6*A*iJ 

^[wiot>x^A <^ «g $ thtcm&\z s lEifwt* i m 

jHff*«*aJwJ;oX»^SixfefS«a^a<5tNTWirE 

^ xje«ru, «9E**«« 2 ««fifts*atr Worsts 

$^fcjf^S^S^^TmlE^*it^2^®^-^^Hff 

a<h^r<lx. BflE^&M0T^a(i. mE£tttt*i l (t« 
ff*£^a^J:o-C*«Six^«iafid5ffiE*ft:«« 1 

if ffi 2 {g^S^^^aiw ioTW^ ix^AMA^fllE 
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T*i>g»x-*£iRL^A;^-*T-jE«^£ wi:^ 
[0 0 13] *t #»9!<&fiABBE#ifcl** IB 1 

«(rlE*ft:««l A^^^ry^-eBiftStt^SBl 
flttlE» 1 ^>**»*S:^t>««dS^*«« 
Stifc±*« m 1 £ *B8-&-r-5±ft:fS« 1 RR 

fcfg 2 <7)£#:{f #<*rmrf5$fS 2 O^frffSSOA^SitijIff * 

x * $ ttfcm 2 o ^flsfff $g k mum 2 c^tt 

Ra-&^^y7 p 'eoRB^ie*iwai<5t>T*A3a*5*^*j3e 
■c*>**A*j3e*fi i 5ii**ijie^^sx^i: 

[0 0 14] *36WoeABE*«fett, f£**if£& 

*rft»-t-S_»tt««A*^^5y^t. «HB»tt««A* 

-CR8*S:ff JflittWttfiB^^^y^t. 
*»Jjr*-6**«$fflS*^*:/^ fflfE^&iW^A^ 
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S:Wffl-rs«»ai8«p|iMHa^^y^i:, (HUE**** 
ifliE«»fiiSB#IW£ l£»<H*T1lflE*ttffi«S*>« iS 

«A*^^y^T*»S*tfc^tt»«fcl»IB^tt««« 

jo m&xr iyyx<Dm&&&\zm^*x*Afr&fr$:Wi£ 

ffl^«<ote^^%ii:Lr. ift^BEtt£i««Stt*^i- 

SfiABSE*i*S:Sia,-t-S - £ * S T?# £ c 
[0015] 4t *»M^eABfiE^iSfett, ^ssftsa 
^it^^SlfiA^^fi/^^ ^-f*«rffl^Tl¥ 

» «A*^7 t y^ , -CBl#$ttfc^tt««^:fia*-r'6, flftfE 

t»«A*^f^T'ft»sn^tt*«i tfrte^stft 

y^xj&mztitzmmmbm&'rz, uti&mmm* 
-r&a«k&m**mmmx?y7bs mummmbmm^ 

x&'&ztiftmmmbwiummm&&T-* b&m&-r 
\cm^\<^x*Afr&fr&m7£i-zM&mfex : r>yytz 

^ B HE m S ft *tt *T "T 6 <@ A B S£ * & «r 15 m "T £ r 

[0016] ^fc. *»M^fiABBE^ifett. ^ 1 
(HBSilSStSiftWSlAA^T 1 '^^ ?ti!fE£{£ 

» i <o3i&ffin<D?<jjmmffimb izm^^xmfcm 1 ^ 
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sttfc4*«« i t zm-s-tzttteffim i 

fcis 2 o±*M»«i:iitriB» 2 o**iff«<o aa«»w« 

*«*2«*«»*;*^:y:/^ 1lfrR&<*ttm2 A** 
r y ^-eaWSttfcK 2 <&±fletif«i: iftfSfg 2 co^&ti? 
«*^^«#^^^^S^^fc^ft:if^2^®7 f -^ fc 70 

*SfcS^TfKfiE£ft:«« 1 Sft^-** AMESES 

2^x~*£MfBIfc#£nfcmriE!g 2 35 

j8BESI-ffl»^A*StL^*ft:««^ 

fl ABBESS: «r3?«,i-*;i ^*5X-#-5o 
[0017] 

ABE3S«^oi^TBffiS:ffl^-CttWi-5o 0 1 «U * 
&W<vm 1 co^JS^J^^O. flARSEIw{S»8a«:ffl^S 
eAKBE3S«(0*fi8*^-r^o jy*BT?*>6 0 H 1 
i>T. eA»E36« l 0 Ofi, 1 A^IS: 1 > ^ 

t#««l«i«»Sf92, 4(Wt«lB**8 3, 
^tfi2A^S4, ±*tir«2««S»je*»5. 
t*lff»2i*?a6, *3j:a«^2pJS*a7lcJ:oX 

[0018] £.&mm i a^& i s&iEKi&sfctg 
[0019] $L&mm i ««fi*^a 2 £#tt « 

1 A^f& 1 -Clft»£jh,fcSS 1 ^(mW^aEttlffWA 50 
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jitiftD&mmm. #ii»f-^^is«^e>si^4 

(*:«?^(OftSga (O^a^l) ^ft$t6 0 ^ tf> <t 
SS 1 ^^frft^Off^SlcBiLTta^ (nfl) 

m&B&t?&-rz»&n. *ti*:ti<D&mmM\z*t^x 

ff^Sai, a 2» — • a n (O^aj, a 2. a n ^ 

1) ft*HJU SBl^±#til«<Oftfflga&. a=a x X 
a 2 X-X a n ^^^*T-5 0 

[0 0 2 0] £#ffl« 1 fitte^S 3 (2. 1 A*J 

1 x^^L/ci 1 (D&ftmnfrbm&iz&mtfi&WL 
* 8 1 (om-etzftoxm i o^^tt tm-r 

flc««2 A*^S4 ■C-a»$*x^»«*»2(0±fr«« 

[0021] Qiftmm 2it«s*sfi 5 

#fia«»7 f -^^w«^^?>*2<o^ 
2<D±&mm<Dinmm\zm^xm$c (n<B) 

bi, b 2> b n (0^b lf b 2 , b n ^l) ^Sffil, 

S 2 <D£ft:ff b b = biXb 2 x-xb„ t 

[0022] ±&mn 2 m&^m e a. 2 a^j 

^19:4 -e»» Lfc® 2 co^flcW*^P>fia-&Jwi^S*»» 

ft*»tuu. *>e>*>i:^»«»^o±»:««2««7 ? - 

^ 9 ^^R^4fToXSB2^^«c««^«fiiaS:«-S[-r 
[0 0 2 3 ] £JIT(-. 1S^*J^^a 7 cr>«lf^(CO^Xf¥ 

g^^fg: 2io<t t^^^lt^ 2 ttMKe^S 5 J: 9 

^r^^ixfcmi ^^frit^^ff^Sa ^^2cO^»:1t^ 

IB 2 $g(£>St<£g y «:MM <b i- 5 2 0:7£S(as 

[0 0 2 4 ] 2^7tiSMS 5 F : ®(w^^-CiS^cOL#^ffi 

«r»3e-r*»*tt, it^fiia (i) i-^-tj: ? 

ax + by = t (1) 

H-C, t *—9X&>Z>o t<Dmt L 

X^S*^^u*ffl^"C»6ix6jftASA* (ftkASrlS 
ot*A^8SilX 5 9J^) FAR^^AJgS^ (* 
A^otllAtMLT FRRircofpdsa 
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[0 0 2 5] ^°7>-^ t GD{0t& t>t 0 «^t 

ffiRJti**. * t (Dl^r t OKfS^-r -5 £ FRR 

[0 0 2 6 ] 02 (C^-r J: 5 » 1 ft $B CD ft 31 

S a t » 2 0)4 *»*(OfijBS b I: «t o t , L#i>ffi£ 

a = b(Dm&te. m 2 \z^-rm.m 1 1 2coj: ^i-m^^ 

-lCOiS^lC/^^o a<b<D#-&(2. |§| 2 1 1 1 

[0 0 2 7] B3I1, 2&7c«ia£¥ffi±-<\ *A£*J 

6 0 3 ic^-r £ ? a >b <nm&\zfr>z>m'&te. 
<D&zfr&mcte*). mi <D±#mm<DM&&x km 2 

Six. a«ki l 4*yKo®i^B^(ctefi-r5<i:^(^{tilA 
ir^J^$^x5 0 

[0 0 2 8] 0 3l:^tl^^M^i-& x mz<D± 

j:t/SMff^iBJt<xfi, *A^*j£-r5wt^prie-e*) 

LT. it (1) vmZtiZ>\B.&lZ iot L#^fflSrK3t 
i-5»-&fwOl>T?nUfc/&5, 5t (1) <7)x, y<7}ft;b9 

[0 0 2 9] «±ttWLfcJ: 0 #36W<0»1 ^IIJS 
OJgffiwfiABBEieBli. BSEStra»(OA*Sttfc4 

[0030] j&k, *&w<Dm2<nmfa<DMm<n. mx 

0J<D^ 2(7)^JSco^®(7). fflA»BEic}i3R««<Of8«g 
4rffl^6fiA»EE3SEO«^S:^i-^a jy*0-eS>* o 
BUfcisHT, (HABHEiSifS 2 0 011 JBttffl«A*^ 
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©12. »tt-fe^*-i 3, :fcJ:tJ^I8^<o«'&*]j£^ 

R7 ClJ;oT«|/££iX-5o 

[0 0 3 1 ] «tfc««A*^Rl Ote. 1 
?8i lfl, tlttl9«AAf 8 1 0l:J;otr#^f; 

»ttflMB*«^r«**a (O^a^l) ^^f6o 

£AT, mifcti? «ffg|g&^R 1 1 l^oTfc^SJx*: 

jo ^z?j&<n%iyimx'$>z>o ISiR«««JHfffcjfc^R 1 1 

[0 0 3 2] B7(c^-TJ:5tw. tf 5 

£&£^©i ifi. «JR«*<6 
^ fcasajfcfcJxSfcfc. C «j|H««:<B;<KJ£-r 

[0 0 3 3 ] fBttfltttHK-fr^R 1 2 tt, jgifcfff $&A^ 

[0034] ::t\ ±«E<oifitfcW«A*^Ri 01*, 

19 1 $B 1 Art^R 1 4fcllt*lff«2AA 

#R4fc*KSU 1 If*. 

S5l:»SU »ttW«HR'fr^S 1 2 tt, ±ttttttlH(l 
£^R 3 4 1tl*£.#m» 2 fiB£^R 6 [Zttfo Lt^6o 

»tt««B«**Ri 2^j:s«.3a<oai^ii'&w**a36s 

com 1 ^^i£^^^lw^v>TlftP^ Ufc*«L31t l^«<o«i 

a*5ff*>*x6. 

[0 0 3 5] EiL±««LfcJ: *ftm<ofR2<Dn& 

[0 0 3 6 ] J^lw, ^:^P^cDm3c0^ffi(D^®O x j@A 

Srfflt^fiABESSB^SIfiKSr^-r^o ^^UlT-^^o 
HSfciS^T. «§ABIiE^B3 0 OH, ^)Kft#A^^ 

©15. ^tt«a««ff»5e*R 1 e. p&®mm<$^ 

SO ctoTMJil^o 
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[0 0 3 7 ] ^«tit£&A2>^@: 1 5 11, ^>f^ 1 8#& 

6ii, w^ai^ir^Bsax-^^sesia^ra^ics 

<n>X««ffa (0£a£l) £&:S-r5 0 «T, 7*tt 

[0 0 3 8] 7*«tf«ff 1611, ^ 1 

tai (Oga^l) SrH8^^i-J:5i-*3t-r6« "f 

*frt>, iMfrfrtt* ill 

S^»^ll, 7*tto«»ds*taSix*v>fc«>, {IMS* 

[0 0 3 9] ^3R»«« *gfflfc£^& 1 6(1. ^ 

KJCUX««ffa2 (0^a 2 ^i) ^^t6 0 B8C 

= a iX a 2 X»aj-**S. 
[0 0 4 0] WRW«HB<a^f* 1 7 11, 78rtfc«*A;*J# 

[0041] ::x% ±fB<0^tti»«A**g: i 5 n. 

Hi l^tSftfflia 1 AAf a 1 £fctl±f*:ffiM«2 A^J 
^4CMU J*tMim«JB«ft£*8!l 6*1, 

mm i 2 * rzn±»mm 2 

■ 5 U J»ttW«IR**« 1 7 11, fe«c««lB8 

3 * 2 HB£^» 6 Ltt^S, 

[0 0 4 2] ^±SfcB^ Lfcl 0 «^^$30iiS 
Ofl2<go<BABIE3£Bll* ISIiE^{CA^^ttfci^)Rit$a 

[0 0 4 3] &(;:, *8!l<oS4^S©«J8(^ fiA 
Igli81(:o^tai^^-cawt5o H6I1, 
|W84^)|W1^ eAB8ElcfiW*<0««ffi* 

6IC&^X, I!IAI&!IE^©4 0 0 II, «ffi«A*^»2 
0, ffttffflrMAK£?Jft2 1 , afffffHK^^»2 2. 
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[0 0 4 4] »W«A*^& 2 0 11, ^1^ 7 2 3 *5Jg* 
ISa (O^a^l) ^*S-T6 0 KT, 

*£^©2 1 I: J: o t S ttfcfiMS trSfiMS i ^ 
9 0 0 9 II, ««JBfi*fc5£^6#feoR?fliax*>*o 

[0 0 4 5] ffift«ff ®fiR;>£#& 2 1 II, # y 7 2 3 
WfiSrffljeU HBWfifc-fcSftJlSSa i (O^a^l) 

^»-&*fcii*s t^s-a-ii, ^^h7^ h &m\z < < x 

[0 0 4 6] *fc, ^ff *&{f jfgff *£^I3: 2 111, ®1S 

z>mm& a 2 (o^a 2 ^i) ^^^"T5 0 n 9 i^-r* 

60 *»W*«<OfS*ff-C*>SjHfS«ff a lla = a jX a 

2 x-3fm-r6<, 

[0 0 4 7 ] «««B8-fr#a 2 2 11, gift ^A*)^© 2 

30 attiL, *)p)^i:«)a»**^«««8S7-^ 2 4 ^ 

[0 0 4 8] CwT, JbiEtf>«W«A2j^» 2 0 II, HI 
1 \C7jk-f£.ftmm 1 Art^S 1 * fcll£#W« 2 A*>^ 
8 4i:*ti6U 2 1 II, ^^iS^ 

1 (S*«»S*» 2 4 *:(l3E#fi?$& 2 jf«S*^^^ 5 

icttisu «»«s^a2 211, ^fls«*ifia-&^a 

3*fctt**f»«2Hg**R6^#J»LX^*, St»$fi 
B^*8 2 2^J:S«S f 3SO«lcia^*J^te3a* s **tL'6 

[0 0 4 9] Lfc J: -5 IC, «0^(^i4(Dil| 

z tiz x>9. iA^Mfib^g¥^{L &mmm 

fc*sx& 5, 

[0 0 5 0] 9:1c, *^^)S5^iSo^, ®A 
f&HE^©(roi>XH®^ffli/>xiftB^-r^>o Hi oil, * 

50 mw(Dm5<nmi&<ni&m<». &&7-*<n&m&%imm 
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m i o ic^t>T. mA&mmw 5001^ £#ra*a 1 a 

lf$-&^®:2 7, £f£ff$a2 A*>^J£2 8. ^*ff^ 2 

7£^&3 l x *si;tfa»3E&r^I§:3 2 laotM^n 

So 

[0 0 5 1 ] {BABIED® 5 0 0 £frff $8 

1 A*^I9:2 5A^a*flSfS3 1 *-e©#»*» 

«1HB£^&3, 3=ffrf»«2Art^S:4, £ttfff*2« 

5, £fleflM8 2HB**»6* *5Jzt/tt^*U 
je*R7ls:#iSU ±fe#3gW<ofgi 

[0 0 5 2 ] a^H&r^lS: 3 2 f* x «-&*j5t^a 3 l 
J:or*At*ltSftM*fc, t*ff « 1 ft SSftS 

nUl^ ^]f^lA^^2 5iaotA^^ 
[0 0 5 3] mm\^. 3 2 tt, A 2 

tfXfgifiJ: 9 fc*vMfrfi\ £#««2 A2>^S2 8fc«fc 
oTA^$ttfc^»:m^T^(*:1t$a2a&r f -^ 3 41: 

[0 0 5 4] EA±K9i Lfc J: 5 lw, #38W<*>»5 <£>^i£ JO 
<&JfcffiOflA»BE3£«te, »SEgr:18»^A*£;h,fc£ 

(7)^:^^fT^r £lcj; 9, flA<&#WaHfc;-*»S¥8Hb* 
<0*Sjt£%Ii:L-C. K^»liE»ffit««ttS:ll 

[0 0 5 5] — *^^«s««(c:S<5<BliE^igJ6 

[0 0 5 6 ] ««<^)i 6 O^JSOJgflgcO, fliA 

**3, S6 0^fiso^ffio<BABIEi$efi, ±IB»l<o 

Hffi^^ffi^fiABIiESfiHl 0 0 tRC-CfcO. ^otfc 

Ull 111. *«9itf>S6<0|?tta>JgfB 
CD. <@ABII£^&(:^ttS^^oo?5tcn^^-r> r D--^-v 

- h-C*>6. ^7^S 1 0 1 t\ £{£1f A 1 AJi^Wi 
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w«*:#i irw-sr tic-*-*. 

[0057] ^T'^S10 2t, £{fc1W$R lftffSft 

t*R2tt, 1 AA¥S l tSUSiifcK l 

©««»^&JBl<0*#««©««*a (O^a^l) 

r«» ( n fl) eitfl«B *ti*ti 

(Offffl5Bl:»LTfi«Sai, a 2 , •**. a n ( 0 < 
ai, a 2 . . a n ^l) SrWtbU, mi<0£ffcti?#<0 
{fjgga£, a=a 1 Xa 2 X-Xa n ^gf5c 
[0058] ^f^S10 3t\ ^^tt^ 1 RS^^S 

31*. 4*«f« l AA¥8 l t»fttfcS l w±*tB« 

3 1 a**» i T-*»s*xfc» 1 <d 

*«4T*»*ixfc««*:J|S2 0*«c«<Si:i»-»r H: 

[0059] Xf^S105t, £{fc{if A 2 fg^S* 
£^J£5(*. £*fll*2A**«4^*»*iXfc»2^ 

0««*^&fB2<0*«:i»«(OfBIB« b (0^b^l)£2* 
^t6 0 ^tt, »2<0*fl:f»«<0««ffJcBIU-Cffi 
ft (nfl) ©Wtt*B##fci-5»&tfU ^rtt^ti^ff 
MIC^LTIIIS b b b 2 , b n (O^bi, b 2 . 

b n ^l) ^H^L. a^0£flc{ff«0)«M£ b fc, 
b = b 1 xb 2 x---xb n bfe^-f-Zo 
[0060] Xf^S10 6T\ ^flc«*2fi8-&^a 
6tt, ±*««2A***4'eBl»UfcJB2 0**flr« 

^^#<f $S2Ii7-^ 9 £<afS-&£tToTSfi2(D£fl5: 

2©4#«««)««l*fc«HH*«:fflv^-c. ^WC*A 

[0 0 6 1 ] L/c J: 5 lc> ^^0^^S6o^ffi 

oflUffia5flA»E*fett. »BESJcfflft^A*Sixfc^ 

^^^^fT9w<h^j:t). flA^ffnacit^a^acft. 

BE*sffilft*ixat^Jffl#-et, tt*oi#lf9l:S<J< 

[0062] uat, *&w<Dm7 <omfo(omm<D x mx 

»7 0H«(0»ffi(DflABEI6B«. ±15^2^ 
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~ht$>6c ^r^SHOt, mSfctt*&A^¥8 1 
Oil JBttir^lJ— 1 3*5«»Ufc»tt«*S:»»-r 

[0 0 6 3] ^r-^Sl 1 1 T\ Jg&if £&<f *gg*3£ 

¥8 1 ill. flt&ff *BA*/¥I& l oicj:o-c*»Sttfc 

AMAfcttttflMMEfct^. 0 7fl J&ttttffi££K£ 
fl ^SS:it^A^¥8 1 0(cioXSi#^^fc:^^it^ 

[0 0 6 4] 0 7 ic^-TJ: 5 tc, »»jfc»as^/j!ifi¥5 

Sft^ftl 111 «««4rft<R«t*. ^fdiglc^ 
»A»as#ifir5»-frll MX^<»UiU^5: 

# x v* 5 *r 18 s a* i« ^ it v> m m m * m < r c -r 5 0 

[0 0 6 5] ^Ty/S112X\ Jf Stff SfiB^fS 1 

2fl 18iR««Aa¥&i 0*cJ:or*»**Lfc»ttfll 

»7fl MM^lSiliS^ffl^t, 

*A*^^«**:fi : 5. 
[0 0 6 6] £A±KW LfcJ: 9 IC. #3893 tf>S6 7 <D#IJS 

0«ffi^)fiABII*ife«x BBESlCA**tLfc»3R«« 

[0 0 6 7] J^T, *^P^^I8^H^^1(^, <@A 

ft*5, m8<o|?16<OJgffl<oeA»aiE36Btt. ±fE!g 3 <£> 
Hlftw»ffi<ofiA»«iESSB3 0 o tpjc-efco, 

Mtt^tt-r^c inn *$§^sg8 <omifo<nteWt 

fflABE*ftlc*5JtS«!f3S<oflcixS:^-t*7n--^i r 
- hXfcSo ^f^S 115t, T^&ff $&A;/}¥I8; 1 

[0 0 6 8] ^fy^S116-C, «fliifig&:£ 
¥8 1 6 11 Wft«l : ff^:#fi9»»7 f --5'^«»aia«FW 

^lwS<5^TfSJHaa <0£a£l) ^^^"^60 ^ 
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[0069] ^jRmsffjffifi^^^a 1611 ^-f $ 1 

Saj (O^a^l) SrB8fc**1-J: 5 l-*^-t~6o ~t 

[0070] * jt. ^tt««fs ^gfttf© 1 e n ^ 

JO SililSr-^ 1 9 *<B#flB»ft<07 f --*j&s»«$*b 
\a&cxmm&a 2 (0 ^ a 2 ^ 1 ) ^ftft^, 08i: 

5 m <o m ± & n tl h ti z> tc «> \z m m& * e < k « 

U »»fifflB#IWtfSi>»'gil a¥«ftlwj:6«r«« 

= a jX a 2 X©£ii-r6o 

[0071] ^fy/sin-e, i^fcfctf ^RS-g^Jfa: 1 

^^ttwssft^--* 1 9 t<Dm&%rTixjz&mm 
JS7H F&mfttDiBmskmuR&m^x. a^wc 

*A^5^o*]«*ff 5. 

[0 0 7 2] £A±tftW LfcJ: 8 <D IMS 

©»ioBABtt*fett, B«ESJCA*Sixfc^3R«« 

[0 0 7 3] J£JIT, *&9i<om 9 <omi&<OJ&1&<0* ®A 

ft*, ^9ooH2fe^^ffio<BABiiE3SH*l ±12^4 60 
^ffl^^ffi^eAISIi£i^B4 0 0 ir[s1U:x*fo»5, ^Wffi 
Mtt«ft-T6o 0 1411 ^^§Pj60m9cr)^J£(D?g® 
<7X fiABE^fe^^*t6toa<Oj«tt*^r7o— ^-ir 

[0 0 7 4] yZfS 1 20t\ ®ft$aA^l¥8 2 0 

s 1 2 1 x, mmmmm&^m^2 1 n gana^# 
fiaaft^-^^afssia^Mt cs^^tugg a (o 

^ a ^ 1 ) ^r^:^i-5o «T, ®1tffiffSfi»^¥8 2 
1 lwJ:oT**$ixfc««aS:«««a^:^5, 09 

[0 0 7 5] KW*ff 2 1 II ^>723 

WfiSraiffiU RBWfiicJ: 5ffSSa ! (O^a^l) 
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[oo76] * ft, mmmnmm^^ 2 1 »i x mm 

5fSjff&a 2 (0^a 2 ^l) **^-re 0 

5c *»»4«Wfififi-?*)5Kfl*S a tt a = a 1 X a 

2 "?ga-t-s e 

[0 0 7 7] ^f^/S122T% ffitea^^^S 2 2 

11. fi)S«AAfS2 0lcj:oT*#Sixfc«f(MR^6> 

HMRai*^-* 2 4 fc©HR-fr«rtfo"CK««OJHa«*: 
fH?-T6 0 ^r^/S 1 0 7f, «-&2pJfi^&7tt. ffi 

[0 0 7 8] $X±.m>W L-tcX b fw x #»9i0>SS9 <D%fa 

[0079] aT, i o <o&M<omi&<o^ m 

5o ft*3, 8*1 0<0Hl!fiO5K|fi^fiA»BE3S«tt. ±IE 

m5<nmm<Dj&m<omAt&mmw5 o o trac-c*>«?, 

-totftWtt^BS-TSo Ell 5fl, #38W*>SSi O^US 

[0 0 8 0] **ry?& 12 5t\ 1 A2>#« 

2 5 11, BKCw&S&fBtt* ^iK. gt^Go£ffcff £S<£> ? 

[0 0 8 1 ] ^f-^Sl 26T\ £frff 1 ft^S* 

«*B26H, ±*«« i AA^a 2 5 -c»»$ nfcs 

-^<0««»^<b* 1 *>£fMl?*<Z>if IBfi a (0 ^ a ^ 

1) £fc£-t£ 0 JB1 ofe«c««^fHB«li 

fnuriaifc (nm (offflfiJSBasfipfiE-f 

^tt<Og¥ffl^e t^^LX{f«[Sa i, a 2 . a n (0 
£ai, a 2 . a n ^l) 4»fflU Sg 1 <^3£ftff £8 

£>{gjfgga a = aiXa 2 X"X a n £^^-r<5 0 

[0 0 8 2] ^f^S127t% **w«ifia-&^a 

2 7 11, 1 8 2 5 -ee» Lfclg 1 Oi» 

w«*>?>Ba'&^^s*««ss:ttaL. *>e>*>c feast 
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Sr*0D£#ff^ 1 aS^-* 3 3 t^fiB'&Srfform l 
«*>£#«r«<0 5 i A*^Bt 2 5 -cBtf§ £*i 

i2A^fi2 8x~j&mztitcmm*m2<D{k#mmb 
[0 0 8 3] ^f^si29t, ±ftmm2mm&&: 

70 2<oflfefle»#^feflcfl|(RA*l»Ottfflai*, 

"-^^««*^e>SB2o^*»«^«<s« b (o^b^D 
^r^^-r^o r<a<b#, m2<D$L#;mm<Dmm&\zmi, 

TM (nfi) OW«*B3ftS#aE'f*»*tt. **V?*L 

(ommms \^n\.xtsm& b U b 2 . b n (o^bi. 
b 2 , b n ^o £j?mu m2<D±#m n<DUtmx b 

b = b 1 Xb 2 X-"Xb n tSgf^o 
[00 84] ^fy^S130t, $B 2 BB-g^H: 

3 0 11. £#m^2A^J£4T-ISr#Lfc!g2(D£ftff 

«*»&HR-fr^B*4»»*«r»ttlL, tfeattW 
^ ^GD^frtf^a^x-* 3 4 i:^S:ffoTS2(0 

lc*A*»ff^O«3e*:tf 5 o 

[0 0 8 5] ^7^S132t\ a» JEiffi^S: 3 2 
II, £g£^J^M5 3 1 l:J;oT*A^I^$ixf:i^ 

Ji^Wt2 5 iaotAAStifc4*«[«ttM« 1 a 

[0 0 8 6] JEA±»WLfcJ: ^SSPjfcDfgl 0 cDjI 

!K<0*ti0>«ABE*tttt, BBE*-«»c0>A2>£*Lfc. 

[0 0 8 7 ] 

^ »JCLfc««ltto+»Jfi5i^«ABBEK«*:jia-r^r i 
[0®^fSS**»P^] 

[Ell] *8Wo8i^SIS^«ll8w, (BABSEi-ff® 
fiSrffl^-51BABfiE3SB^t»jSS:^-r^P y^H 

[02] wn<D*£ftmm<Dm&mx tm2<D±#mm<D 
musty *mm$&t-rz> 2ik7tm®x&¥-&*^'rm 

[B3l 2#c5cJHlHfi¥®±-<\ *A<b^l^$tt^ffi«c 

[04] *&V\<D<m2<n i mm<nwm<n. iABECStt 
5e? ««^«jHffS:fflt^fiABBE3fia<0««*^"r^o 5/ 
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[0 5] ##Wtf>JS3<DH»o«ift<0. HABEfc^t* 



[0 7] »t*«*flte*£ra;tra:0>ttWB 
[0 8] jz&m a #*<oR»in 

[09] ««*a^»«i-5;frtt<Dtt9!B 

[0i o] #»w<B!S5^Sll6tf>jgffi<o, i@7-^^) 

*0 

[011] *«M<0»6<0H16<D«ffi<0, flIABIiE:£2fc 

[0 12] *3gM<DfB7<oH16o»«o. fiABE^ifc 

[0 13] 8 <DHJfitB?0te<O, flABBE^S: 

[0 14] **M^*9<DSI*(OJgffl^), fiABSE^jfe 

[015] *3§w^i i o (nmmvMmn. sake* 
[«*«>IMi] 

1,2 5 t*«»lAAf8 

2, 2 6 i m isfttfs 

3, 27 ±»mmm&^& 

4, 2 8 4M2A^^ 

5, 2 9 ±<*W«2<tM«K«^K 



70 



£0 
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6, 30 *«c«*2Ba-&*a 
7,3i 

8, 3 3 t*tS«lS»f-^ 

9, 3 4 4(*:M2 1St-^ 
1 0 »**S«A**& 

i i m&mmrn 

l 2 ttttlffttHB^a 

i 3 

i 4 igttWaaflkT*--* 

i 5 

1 6 7*£tff #fij|Sgfc£^J£ 



1 7 

1 8 

1 9 

2 0 
2 1 
2 2 
2 3 

2 4 

3 2 



«t#«A2i^« 



100, 200, 3 00, 400, 500 OABtiE^ 



111 mi <D£.&m®i<Dm mm<m 2 

112 mi co£#w$&(£>{g ss=m 2 <D±#m&<nm 
113, 114 » 1 <D±ftmm<Dmmj&>m2<D3i& 
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[0 2 ] 
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100 





K1 0>£*fi5?B<DgHHjgx 
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